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SEA  KNIFE 

ANALYSIS  OF  SELECTED  SEAKEEPING  DATA 


By  M  A  Hammond 
K  Nicholson 

1.  INTRODUCTION 


Resistance  and  seakeeping  tests  were  conducted  in  No  1  Ship  Tank  during 
May  1976  on  a  Vie  full-scale  model  of  SEA  KNIFE. 

The  purpose  of  the  project,  the  model  configurations,  calm  water 
resistance  data  and  experimental  arrangements  were  reported  in 
Reference  1 • 

AEW  was  subsequently  requested  by  DTNSRDC  to  analyse  a  selection  of 
~^e  data  from  the  seakeeping  tests  on  a  repayment  basis  under  contract 
nvmiber  N681T1-76-V-9910. 


This  Report  presents  the  results  of  the  requested  seakeeping  analysis. 

2.  DESCRIPTION 

Photographs  of  the  two  ;nodel  configurations  are  shown  in  Figures  1 
and  2  respectively,  whilst  model  and  ship  particulars  are  given  in 
Table  1  and  the  irregular  seas  test  programme  is  summarised  in 
Table  2.  Table  3  lists  the  measured  parameters,  their  ranges  and 
the  media  on  which  they  were  recorded. 

Tnis  Report  contains  the  results  of  spectral  analysis  for  the  26  runs 
selected  by  DTNSRDC  using  an  adaption  of  the  auto-correlation  method 
outlined  in  Reference  2. 

The  resistance  in  waves  was  recorded  only  on  ultraviolet  paper  and 
a  meaui  level  has  been  determined  by  averaging  peaks  and  troughs.  An 
estimate  of  the  calm  water  resistance  has  been  made  for  the  appropriate 
conditions  from  measured  data  and  the  added  resistance  deduced  as 
the  difference  between  the  two  values.  No  value  is  available  for 
run  878  as  the  trace  was  unreadable. 

Certain  of  the  magnetic  tape  records  were  unsuitable  for  computer 
Malysis  for  a  variety  of  reasons  including  their  short  duration  and 
high  noise  to  signal  ratios.  Root  mean  square  (rms)  values  have  been 
calculated  from  the  downstream  ultraviolet  records  for  these  cases 
and  the  appropriate  values  are  indicated  in  Tables  *+-6  by  an  asterisk 
(•) 

Ho  value  of  heave  was  recorded  on  riins  898,  899,  908  and  909* 

3.  RESULTS 

The  analysed  data  for  configuration  1  in  sea  state  3  are  in  Table  U 
and  the  associated  spectra  are  presented  in  Figures  3-35*  Results  for 
configuration  1  in  sea  state  5  are  given  in  Table  5  and  Figures  36-73, 
whilst  the  results  of  configuration  2  tests  in  sea  state  3  are  shown 
in  Table  6  and  Figures  7^-1 


Figures  3  to  IIU  are  contained  in  Volume  2  of  this ’report. 
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Table  1 

MODEL  AND  SHIP  PARTICULARS 

*  17.5  Degrees  Hard  Chine  Bottom  No  Spray  Reversers) 


1 

Model 

Ship 

L*.  metres  (ft) 

OA 

(l*.9l) 

23.952  (78.6) 

L^  metres  (ft) 

1.259  (*♦.13) 

20.1UU  -(66.1) 

Lpp  metres  (ft) 

1.219  (U.OO) 

19.504  (64.0) 

Lj^  metres  (ft) 

1.036  (3.»*0) 

16.576  (54.4) 

B  (at  WL  vithout  spray 

reversers)  metres  (ft) 

0.390  (1.28) 

6.240  (20.5) 

B  (max  at  deck)  metres  (ft) 

0.591  (I.9U) 

9.456  (31.0) 

T  (standard  condition)  metres  (ft) 

0.069  (0.227) 

1.104  (3.6) 

T  (heavy  condition)  metres  (ft) 

0.081  (0.267) 

1.296  (4.3) 

Mass  (standard  condition)  kg  (lb) 

12.950  (28.55) 

54430  (120,000) 

Mass  (heavy  condition)  kg  (lb) 

16.175  (35.66) 

68040  (150,000) 

Irregular  Head  Sea  Experiments 

Test  15 

Configuration  1 

Prototype  speeds,  5,  20, 

30,  Uo,  1*5  knots 

State  3  and  state  5 

Standard  condition 

Test  16 

Configuration  1 

Speeds  as  above 

State  3  only 

Heavy  condition 

Test  17 

Configuration  2 

Speeds  as  above 

State  3  only 

Stauidard  condition 

Tests  1-11  Were  conducted  at  US  Naval 
Academy 

Tests  12-11*  Were  calm  water  resistance 
experiments  at  ABW 


Table  3 

MEASURED  PARAMETER  RANGE  AND  RECORDING  MEDIA 


Parameter 

Rsinge 

Medium 

Pitch 

+  9  degrees 

Digital  magnetic 
tape  (DMT) 

Heave  (at  CG) 

+  7  cms 

DMT 

Vertical  acceleration 
at  CG 

5  g 

DMT 

Vertical  acceleration 
at  bow 

5  g 

DMT 

Encountered  wave 
height 

+  22  cms 

DMI 

Towing  force 

1*00  Newtons 

Ultraviolet 
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